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Application of Multibeam System in the Analysis of the Terrain
Change of the 500 kV Fugang High-voltage Submarine Cable

DENG Weihong, LIU Fan
(China Energy Engineering Group Guangdong Electric Power Design Institute Co. , Ltd. , Guangzhou 510663, China)

Abstract; [ Introduction | The 500 kV Fugang Line submarine cable route is the only high-voltage cable channel connecting Hainan
Province and the mainland across the Qiongzhou Strait. Due to the rapid flow of water in the Strait. , number of ships pass through,
the fishermen have frequent activities, and fishermen’s random anchoring is serious. If the exposed or suspended cables are subjected
to external forces, they will be bent and deformed. If the deformation is too large, the internal structure of the cable will be damaged
and seriously lead to cable fracture. [ Method ] This article discussed the use of Multbeam System to scan submarine cable routing ter-
rain, according to the massive data collected in the past. The Kriging interpolation method was used to generate the DEM model and
compared the elevation values of both. Analyzed the evolution of terrain and the trend of sand wave. [ Result]The Multibeam System
has the characteristics of large data volume, small dot spacing and high precision in the analysis of submarine terrain scouring and mi-
cro-geomorphology evolution, which can well grasp the changing trend. [ Conclusion | For offshore structures with complex water flow
and complex seabed topography, it is recommended to use a Multibeam System to regularly scan the surrounding terrain, master the
trend of organic carriers, provide data basis for the protection measures of offshore structures and minimize the probability of damage
to ensure normal operation.
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Fig. 1 500 kV Fugang line submarine cable location

1 4T H AT AR IEFEIRE

500 KV 6 HE 2 1 45 1%t T A 14 16 P 3R B B A
DATFRE (1) B0 i i B S 2 A 3 3 3
St PR K X T 2 S 8 0 B e R M Ty, AR A
FUBHR T W IR, I B R A 1. 4 m/s (JFE
J2) ~1.83 m/s(FJE) 75 (2) IREIZVURY%E
IR SRR EGRACR, Tk Kk
T, TR i I R 2 M A R B, b
H——HLAE LS, R EWEA; (3) Hus
$78% 2 A [ o o 21| 2 S0 (2 o - oY 1 B Y DR
BT RSN Y, RIS RIS 15 m K IRIERE
KECH 0.09°; 15 m & 85 m KL, HIIE 28T
e, EREER R, KB 2°; 85 m ZIFEI NG 40 m

IR X3k, B Ry, Uik, R, BEIREZ,
W R AR AR, AKREER, Ak ik 110
m, WA 28.8%; 40 m = 35 m Il X B,
MBS AR R 53 5 T 6 I o R 2R BT, K
TR 35 m 2 6 m BN 4. 6° . WL d A A
miE 2 fiR.

TN

2 BIRFEBYEH AT = SR

Fig. 2 3D view of submarine cable routing terrain
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Tab. 1 Multi-beam system configuration list
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Tab. 1(Cont. ) Multi-beam system configuration list
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Fig. 3 Analysis of data from multi-beam measurements in
2010 and 2015 in scouring and silting

HRAE 2 I 2R 48 [R) B B 42 1) 0 2 50808 9y
Br, 2010 4F% 2015 4F [b) 1 45 6 iy DXBEAA AL T ol
FPRZS, KREBCE bl EEE IR 0.7 m, FHK il X
A TR 12.1 KP % 10. 6 KP, K 5] 4 v
Tl f KA R 6.1 m; (i MR BUE BLR R, TBLIX I
FHMEAF 10.6 KP % 10. 1 KP X B, FH4 X i
FURERT 1 m, A5HIHBIRBURE RS 3.1 m,

2013 4F 2 2015 4[] 15 45 1 i DXORE A4 it 2 34
A PTGSR, USSR B vh iR iR B AR AN, AEAR ]
MZE 7.6 KP KB, 14. 6 KP 1 o B B R4 X
BUOIREE AT —0.2 £0.2 Z 8], {H1E 14.6 KP



122 B heIREE

otk

£ 7. 6KP X Bt A7 55 K IR ol 5 3 R Aotk
M, VT 10.6 KP 2 9.1 KP X Bt f111.5 KP &
11.2 KP X B2 SR R G2, &R 45 X I It AL
ANF m, KR FBUREEE R 3 m; 145#K4% 12 KP
%10.3 KP X B, 7KIAE 15 m 2 80 m yu[E Py, i
T AL F vl R vp el R EE/NF 1.5 m,
{HA XA 4 m; 20.7 KP % 20.2 KP X4, 7K
AT 28 m F 40 m Z AR X, fA7E bl 5
TR B o AT A e, DS %) o A ol ] s 8 K 3y
2.2 m, RMASRUL, 2013 4F2 2015 4[] (13 K HLE
FEXT B AR A, PR R B RS 4y KA T —0.2 &
0.2 m Z[a], MXPARTE XIR EEAN T 14.6 KP &
7.6 KP X, fFfEm b4,

5 RUMSRIREMS

VR I SR b A I AR TR R A T S B P DR
B, BRMUP IR E oAb m, AR A TR
CE, XD P A —MEAE 100 ~400 m Z [H],
WRTE2 ~6 m Z[H],

VDU ) 8 A0 %o 1 45 22 4 1 AR KA 52,
TR R S g AR 5 2 R AR, S0
TRAR VR . Wi s R AR R4 JLFIE TE 5 BEIR M
KT RIS 2 P A . SIS, MRS
T PO B P VR A O S SR R AR ) S AR . X AR
WUH 0 &5 oK, R RPN S IR &
(SF3050, ~FHEAFEEAL T 10 cm) 2P R G4t
FEDIIRSS , BRI ks BE B . 0 B i 3 )
e EFEFEFIH 2010 4 2013 45 2015 4E 2R
DL ) s =8, 2l A iAs E FE S 1.0 m i e
B, SE e RS 2R A B R = R AEL I ARk, DT
B S (b S0 7 TR 25 A 23 ] s AT, B L
B AN 4 iR

HRYEVD e . BEIK /3B 4 5, vl 0 R 4 U0 %
BIRKRE, BaaRAKR, BKRIHT7 m AL,
MRS, BERIREMYIRI S . FEBAELEFED
ViR EEH P, —A 7T 26.3 KP & 26.6 KP
Z 0], FEE TR 4B AR Loy A s, S AT o k)
PG, 2010 AFDUAS A 5 e Ab AN A 15 45 B A2 B O A
TREE, HAEMS MR ML, 75— 00 T A M4
75, dbArFR 22.7 KP % 22. 4 KP ZJa], %Ak
PEAE R B, QSR gk S ol Al 5 i b
LA TR

2013442k

;e 20104504k
201545 Rk

B4 RBELESHEEBELDEELSHTE
Fig. 4 Analysis of the sand wave movement on the
Fugang cable route

6 %Hig

TGS AE MV, S5l B 4 I VR IR R
(AT S 1) e R AR . B DA SR VR I R 4R 55 ) |
AN IR SIS ML SR 285 (Vi . il L MR LK U
JE IS DL SRR R A A 45 ) . NZRE S (B P IX ., 4
X, FEFXAF) AR R ANESUE 1 I vp il X RS 3
VX 5F) G52, AR 2B % R,
T ES IRIRIAEE, FEORIRA R e N E R 2%
A% W PRANER S T PR 2% 100 80 1) 5 3 1 I K
AR FBGER T R Z P AR AR SR B S A
TE N AV 2 i R TR SR T g 0, ik
FHA IS A P A B A3 BT R4, 38 3 43 A v 2 B v X
(4 g S B s, BIEE S e DCHE R RS M, X
IRARGEMER R T 2T R T Mmadr, LLsER
AT ARG AR 2L, BT v ) 98 AR el 5 K )
DX Bt TR, Oy TR A0 ) LR A i i 4 AR S A B
PGSR R R E K, MR IERZEZ M.

22U R ZR G AU IS P o) R0 Gl e S50 3 A S A
HHEAARRE R SRR/ . RS AR, AETR
U AR A L B, AR X I, 2016 4 X645 () 2 %
REM T R A, $A DP(3h i@ hr) fily, ST
200 ROV, TSS350 AFLEZEMAL . KB . K &
ARG HFUE, MRIGHA LR BoR 1 453 VR AR v K



W ITELL, % ZPORRGAE 500 KV ARHELIE I HL AT hy A8 1 7B v 1 1o ) 123

PR Bos 1 X B 34 H 0 A v IS Hb TR oo s 38 A Southern Energy Construction, 2017, 4 ( Supp.1): 97-100

WX BL, 52 PARGHNM B 5 = 8E s Rk e

HoH Il (7] A ARILHE @SR . 2R R S AR
° Sk JT/T 790—2010 [S]. dbmt: AR H ML, 2011.

SZ 3k Ministry of Transport of the People’s Republic of China. Techni-

cal requirements for multibeam echosounder system surveying:
JT/T 790—2010 [ S ]. Beijing: China Communications
Press, 2011.

[8] & ¥R, &fil. FIMH ArcGIS FI Surfer #£ 177K T HIE 4 7
[J]. hEKIZ, 2014(8): 116-117.
LU P Q, JIN K. Underwater terrain analysis using ArcGIS and
Surfer [J]. China Water Transport, 2014(8): 116-117.

(9] Atz Bifhe, AW, % . BT Kriging (9H)E & F2
B [J]. B S HEE R, 2007(3) : 28-32.
BAO ST, LIAO Y X, HU Y M, et al. Terrain interpolation

(1] M, UASE, B/NTL. IR I 000 T i L 2 VA T
Wy iy sy [1]. EKE, 2011(11): 86-87 +89.
MEI X W, HE C H, HUANG X W. Research on sea surface
monitoring scheme for submarine cable routing in Hainan net-
working project [J]. China Water Transport, 2011 (11) . 86-
87 +89.

(2] RGEW, BT, A, % R TR A KR4
e [T]. A E AL (FARRR) , 2014(10) : 70-73.
ZHAO YT, LUO C1J, LIJ, etal. Risk analysis of submarine
cables in Hainan networking project [ J]. China Electric Power
( Technology Edition) , 2014(10): 70-73.

(3]  ALdETF . 158508 40 K B 2 b 8 8 2l 4 i 1) N A 9T
[T]. HLEEAZE, 2016(33) : 39-40.

DU T Y. Application research of mobile terminal patrol and e-

based on kriging method [J]. Geography and Geo-information
Science, 2007(3): 28-32.

[10]  #rfRelh, Xiuw, Pk5FI, 4. FETF Kriging {6 {H DEM 155
LI RIFERATTE [T]. WERE, 2011(3) : 98-99.

. . . . . CAOJ R, LIU Q, YAO J L, et al. Method of calculating
mergency handling mobile terminal [ J]. Mechanical and Electri-

cal Information, 2016(33): 39-40.

(4] f[AzE, SEbkVE. VERETHER T RE 500 KV IR L 45 3% b A
AR SN [T]. PEEE (FEARR), 2015(9):
30-36. fEE®TT:

earthwork based on the DEM of kriging interpolation [ J]. Sci-
ence of Surveying and Mapping, 2011(3): 98-99.

HE C H, MO L T. Research and application of 500 kV subma- s
IR GAFIEH)

1978-, J, WIREGMA, @Y% TR,
et EEMS TR, TR
B % T fF ( e-mail ) 13602751990

rine cable route detection technology in Hainan network engi-
neering [ J]. China Electric Power( Technology Edition) , 2015
(9): 30-36.

(5] T, m/RWT. greme i R oo il i DR B 2R
. . @163. com,
T [T]. HLHEAEE, 2015(24): 11-12.
WANG N, GAO D M. Research on risk pre-control elements of
DENG W H

submarine cable monitoring and warning area in Hainan net-
worked system [ J]. Mechanical and Electrical Information,
2015(24); 11-12.

[6e] X1z, %% . GPS RTK ﬂu R T ok o o i 45 e A 22 90 R AR
gerran s [T]. T aB IR e, 2017, 4 (M T 1)
97-100 +106.

DENG W H, TANG J. GPS RTK install with pulse trigger

XA

1979-, 5, WiMZ TN, WETRIN, 4, FENHET

FREDIN . AB I Wa 4% T A (e-mail ) 15692323 @qq. com,
(% F4%)

module in the application research of multibeam system [ J].





